Genome-wide analysis of the ATP-binding cassette (ABC) transporter gene family in the silkworm, Bombyx mori.
The ATP-binding cassette (ABC) superfamily is a larger protein family with diverse physiological functions in all kingdoms of life. We identified 53 ABC transporters in the silkworm genome, and classified them into eight subfamilies (A-H). Comparative genome analysis revealed that the silkworm has an expanded ABCC subfamily with more members than Drosophila melanogaster, Caenorhabditis elegans, or Homo sapiens. Phylogenetic analysis showed that the ABCE and ABCF genes were highly conserved in the silkworm, indicating possible involvement in fundamental biological processes. Five multidrug resistance-related genes in the ABCB subfamily and two multidrug resistance-associated-related genes in the ABCC subfamily indicated involvement in biochemical defense. Genetic variation analysis revealed four ABC genes that might be evolving under positive selection. Moreover, the silkworm ABCC4 gene might be important for silkworm domestication. Microarray analysis showed that the silkworm ABC genes had distinct expression patterns in different tissues on day 3 of the fifth instar. These results might provide new insights for further functional studies on the ABC genes in the silkworm genome.